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An Ionone Derivative from Isodon leucophyllus 
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Abstract[] A new ionone derivative and six known flavonoids were isolated from the aerial parts of Isodon 


leucophyllu{| Dunn{] Kudo. Their structures were respectively elucidated as 13-carboxy-blumenol d] 100 
SU 70 3'U 4’-tetramethoxyflavone[] 2] cirsilioll] 3 














O 5-hydroxy-6 70 3'O 4'-tetramethoxyflavone 
O 40 3’-hydroxy-5]] 70 80 4’-tetramethoxyflavond] 5U isosinensetir{] 60 and isoquercetrir1] 700] based 
on their spectra analysis. All of the six flavonoids were reported firstly from this plant. 
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Abundant diterpenoids in Zsodon species have attracted the attentions of many phytochemists. However{] literatures 
about the non-diterpenoids in genus Isodon have been seldom reported. Isodon leucophyllu{] Dunn[] Kudo has been also 
proved to be rich in diterpenoidg] Chen et al[] 1999[] Liao et al] 1997[] 1998[]. In continuation of our research work 
on this plant collected in Zhongdian County[] a new ionone derivativé] 1[] and six known flavonoid§] 2 —7[] were obtained 


besides a large amount of diterpenoids. This paper presents the isolation and structure elucidation of the new com- 
pound. 
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2: Ro=ResH, Ri=Re=Rs=Re=OCHs 3 : Re=H, Ri=Rs=Re=OH, Re=Re=OCHs 
4. Ra=H,Ri=OH, Re=R3=R5=Re=OCH3 5: R2=H, Rs=OH, R1=Ra=Ra=Re=OCH3 
6 : Ro=H,Ry=R3=R4=Rs5=Re=OCH3 


Results and Discussion 

Compound 1 has the molecular formula C,; Hy) O, by negative-ion high resolution FAB — M$] obsd 239. 1283[] calcd 
239.1283[]. In the NMR spectra of 1[] the characteristic signals of two tertiary methyl{] 5, 27.4] ql] 28.30 ql] òn 
1.04] 3H0 sO 1.019 3HQ sO] one secondary methy[] òc 24.2] qi òn 1.30) 3HO dU J = 6.0 Hz] and one qua- 
ternary carbon] c 36.4] sC] were showed in high field] together with thirteen carbons in its molecular formular] indicat- 




















ing an ionone-like skeleton of 1. An a[] B-unsaturated moiety deduced by the following spectral datal] UV absorption at 
AS 240 nm{] IR band at v\ 1774 em™' and ® C NMR signals at 8¢ 200.4] sf 
130.0] di] 155.9] sf] and 'H NMR signal at 7.10] 1HU sl]. From the HMBC 
spectrum of 1[] two AB spin system protong] 6, 2.280 2.68] each 1H d J = 



































17.2 Hz| |] due to H, — 2 showed cross peaks with the keto carbonyl carbon and 





the two tertiary methyl carbons which suggested the o[] B-unsaturated moiety at C 
— 5[ C-4 and C- 3. Comparing the ° C NMR data of 1 with those of blumenol 
(J 1a[[] Toshio et al] 1988[]] the only difference is that a carboxylic carbonyl 
carbon signal at ò 170.4] s[ was replaced by a methyl signal at 5, 24.4] qU in blu- 
menol C[] which suggested that Me-13 of 1a was oxidated into a carboxylic group in 1. HMBC correlation from H - 6] 54 2.97 
O 1H tO J =6.3 HAI to the carboxylic carbon confirmed the above deduction. H — 6 was determined as c- orientation on the 
basis of ROESY correlation between H — {] 8, 2.31 1H] m] and H; - 11] 6, 1.00 3H) S10. The relative stereochemistry 
of C—9 was generally considered to be same as that of blumenol CL] judging from very similar °C NMR data at C- 8 C-9 


Fig. 1 The key HMBCO H~C[] and 
ROESY] H<«>H{ correlations of 1. 





and C- 10[] and positive rotation values in both compounds. Thus{] 1 was elucidated as 13-carboxy blumenol C. 
Compounds 2—7 were determined as 5{] 70 3'[ 4’-tetramethoxyflavone 4] Chien et al.[] 1984] cirsiliof] 50 3’ 
4'-trihydroxy-6[] 7-dimethoxyflavone[] 3] Shin et al] 1973L[] 5-hydroxy-6[] 70 3'[ 4’-tetramethoxyflavone 4] Karl et all] 
1989|] 3’-hydroxy-5{] 70 80 4’-tetramethoxyflavone $] Zhong et al[] 1984] isosinensetirt] 50 70 80 3'0 4’-pentame- 
thoxyflavonel] ] George et al[] 1984] and isoquercetrir{] 3-0-8-D-glucopyranosyl-50 70 3'[ 4'-tetrahydroxyflavone[] 7 
O Wahono et all] 1991[] respectively by comparing their spectral data with those reported in literatures. 









































Experimental 
General Optical rotation was recorded on a SEPA — 300 polarimetre. UV spectrum was obtained on a UV 210 - A 
spectrometer. IR spectrum was measured on a Bio-Rad FTS - 135 spectrometer with KBr pellets. 1D and 2D NMR spec- 
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tra were taken on a Bruker AM — 400 and DRX — 500 instrument with TMS as internal standard[] respectively . 

Plant Material The aerial parts of I. lewcophyllus were collected in Zhongdian County[] northwest of Yunnan Prov- 
ince in October 2001[] and were identified by Professor Li Xi- Wen. The voucher specimen] KIB 01 — 10 — 183[] is depos- 
ited in Laboratory of Phytochemistry[] Kunming Institute of Botany[] Chinese Academy of Sciences. 

Extraction and isolation The dried and powdered aerial plant{] 2.1 kel] were extracted with 70% aq. acetone at 
room temperature for 4 x 24h. The extract was concentrated in vacuo and filtered to remove pigment[] then the filtrate 
was partitioned between EtOAc and H,O. The EtOAc extrac{] 57 g[] was subjected to column chromatograph over silica 
gel and eluted with CHCl /Me, CQ] from 1:0 to 0: 1[] to give seven fractions. Then compounds 2] 30 ma 0 3] 45 ma 
4] 70 mg [|] $] 120 mof] and 4] 24 mel] were purified from the CHCl; /Me, CQ] 9: 1[ fraction[] 1] 14 mgl] and 7] 840 
mel] were obtained from the CHCl; /Me, CQ] 6:4{] fraction after repeatly column chromatograph. 

Table 1 'H and °C NMR spectral data for 1 and 1a* 




















ne 1 la 
position Sc 3a Bc Š 

1 36.5 s 36.2 s 

2 47.5t 2.24] a0 17.210) 2.64] dO 17.20 47.21 2.04] dU 1700 2.30 a0 170 

3 200.3 s 199.2 s 

4 130.0 d 7.10) 0 125.1 d 5.84] s0 

5 155.9 s 165.3 s 

6 45.2 d 2.97] i 6.30 51l.1d 

7 28.3 t 1.60 wf 2.310 mf 26.3 t 

8 38.9 t 1.848] wf 1.94] mf 38.7 t 

9 67.3 d 4.00] mf] 68.2 d 3.74] mi 

10 24.2 q 1.30] d0 6.00 23.6 q 1.20] dQ 6.00 

11 27.8 q 1.00 sO 27.0 q 1.00 sO 

12 28.3 q 1.00 sO 28.8 q 1.00 sO 

13 170.4 s 24.5 q 2.00) s0 


* measured in CDCL 0 Toshio et al] 19880 








Compound 1[] colorless gum] Ci Ho 0,0 di = + 57.74] c 0.290) MeOH] UV AX“ lg 0 219) 3.9800 

240] 3.830 nm0 IR S0 34390 17740 1645 cm~ '[] FAB MY] negative m/4] %00 234] M- HO* 0 10000 EI MS 

O 70 eVO m/ 0 %0 20 M-H, 00" 0 5400 200 1400 1990 210 1790 2400 168] 3500 1530 2200 138] 33 
124] 4500 109] 4000 90 7900 79 2400) 'H NMR and °C NMR datd] in C; D; NO see Table 1. 

Cio His Os O © C NMR] 100 MH20] DMSO- d6 0 of] 161.2] sO C -200 108.4] a0 
c-300 176.0 s0 c- 410 152.0 Dc-5096.0 a0 c- dQ 164.4 s0 c-7093.0 a0 c- s0 152.9 oc 

- 90 108.77 0 c- 1000 124.9 s0 c- 1'00 109. dd c- 2'00 160.0 s0 c-3'0 100.40 [0 c-40 112.1 

O agc-5'00 119.90 d0 C- 6'00 56.10 56.00 55.8 and 55.7] each q0 OCH OO 'H NMR] 400 MHz{] DMSO- d6 0O 
807.64] 1H0 dd] J=8.402.2 HO H- 6007.50 140 d0 J=2.2 HA H - 2'0 7.06] 1H br dD J = 8.4 

H0 H -5'0 6.8 1H0d. J = 2.3 HA H - 806.70) 1H0 0 H- 300 6.559 180 d0 J= 2.3 H20 H - 60 

3.840 3.820 3.79 and 3.7] each 3HO sO OCH OO EIMS m/ 4 %00 344] MO* O 1000 324] 2000 314] 4200 296 

O 4500 2810 60 269) 800) 2410 700 224) 700 164] 150. 
Compound 3[ yellow crystals Cr H,,0,0 "°C NMA] 100 MHz{] DMSO- d0 80) 165.10 sO C -200 103.4] a0 

C- 300 182.9) s C- 40) 152.9 3 C- 51 132.0 Sc 6) 159.4] soc - 7092.4) dd c- 8 153.4] sc 

- 90 105.9] sf] C- 100) 122.4] s C- 100 114.0) dg C-2'10 146. sc - 3’ 150.0 sf C- 4’) 116.9 

Od c-5' 119.9] d0 C- 6'00 60.9 and 57.4] each q0 OCH, OO 'H NMA] 400 MH20] DMSO- ds 0 80 7.30) 1HO 
s] H-2'107.34] 1HO d0 J = 8.0 HO H- 6'0 6.89] 1H0 dd J= 8.0 HO H - 5'0 6.74] 1H0 sO H- 80. 

6.64] 1HQ sD H- 300 3.87 and 3.71] each 3H s0 OCH; OO EMS m/4] % 001324] M- 2H40* 0 10000 31%) 7700 
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Compound 2[] yellow crystals[] 0 
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299) 1800 284] 1600 268] 600 180) 15[0 152] 3100 134] 1200 64] 200. 
yellow crystals[] Cy His O; O 3C NMR] 100 MHZ[] DMSO-d, 0 èD 164.0) sO C- 2(7] 104.4] dg c- 

















300 182.4] [0 C- 4(7] 153.2] sO C- SL 132.0 s0 c- 158.40 s0 C- 710) 90.4] a0 c- 81) 153.4] sO c- 910 
106.1 sO C- 1000 123.8] soc - 1’ 111.2] dc - 21) 149.3] Ss C- 31) 152.5) [0C -40 108.8] a0 c- 5’ 
120.10 d0 C - 6’[]] 60.80 56.30 56.1 and 56.0] each q0 OCH; [O 'H NMH] 400 MH- DMSO- ds 0 òO 7.50) 1HU da0 
J = 8.40 1.6 HO H-6'M7.30 1H0 d0 J = 1.6 He H-2 [06.94] 1H0 dO J = 8.4 HA H- 5'M 6.54] 1H0 
s0H- 80. 6.54] 1H0 [O H - 30] 3.970 3.960 3.95 and 3.910 each 3HO sO OCH, [0 EMS m/4] %0 35d] M - 
2H0* O 10000 3410 85 320 200310 17m0 297] 0280] 40 254) 5 180) 70 164] 151] 154] 370. 
Compound 5[] yellow crystals[] Cis His O, 0 °C NMH] 100 MHz] DMSO- d6 0 è0 161.4] sO C- 100 106.9] a0 
C -3 176.8] sO C- 4 152.4] sO C- 5098.1] d0 c- 6 158.4] si C- 7L 140.7] sO C- 8 154.9] sc 


- 90) 112.4] sO C- 1000 124.1 sO C- rU 112.4] dd C- 2Z'U 147.4] sO C- 3' 151.4] sU C- 4U 113.6 
0 dj c-5'7 119.0 d0 C- 6'0 62.80 62.00 57.4 and 56.7] each q0 OCH OO 'H NMR] 400 MH20 DMSO- d6 0 
òD 7.30) 1HO br dg J = 8.5 HA H- 6'0 7.20 1H SJ H-2'006.94] 1H0 sO H- 6006.84] 1HO br dO J = 
8.5 Hz] H- 5'i 6.34] 1H0 sO H- 30W 3.750 3.670 3.60 and 3.57] each 3HO sO OCH, U EIMS m/4] %M 356 
O0 M-2H0* O 340 3410 1000 324] 100 3110 1300 294] 1100 267) 40 18d] 20. 

Compound 6|] yellow crystals C» H» O; 0O ! H NMH] 400 MH20 DMSO-d, 8) 7.64] 1HO br d0 J = 8.4 HA] 
H- 6'0 7.61 1HU br sO H -2'0 7.13) 1HU sO H- 3007.04] 1HU br dl J = 8.4 Hz] H -5'0 7.00 1H sO 
H - 60 4.170 3.930 3.830 3.81 and 3.8] each 3H sO OCH O EIMS m/4] %00 374] MU* O 5200354] 1000 
3410 2800 314] 900 280 40 195] 700 179) 8L 160 280. 

Compound 7[] yellow crystals Cy, Ho O0 'H NMR] 400 MHz{] DMSO- d0 807.50 1HO dd J = 8.8 HAH 
- 6107.54] 1H0 s0 H- 2’ 6.84] 1H0 dd J = 8.8 HA) H- 5'00 6.39] 1H dd J = 2.0 HA] H- 8] 6.19 

O 1HOdd J = 2.0 HA] H- 615.44] 1H dQ J = 7.3 H0 H- I" FABMȘ] negative] m/4] % 464] M- HD+ 
O 10000) 301] 470) EI M$] % m/z) 304] 1000 284) S00 274) 150) 245) 90 229) 90 154] 130 137] 200. 


Compound 4 
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